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(54) [Title of the Invention]: A Battery 
(57) [Abstract] 

[Objective] To decrease the operating pressure of the safety valve in 
comparison to conventional batteries and to make action safer during operation 
of the valve. To reduce variation in the operating pressure and to improve the 
reliability of the battery. 

[Structure] A battery provided with a battery case obtained by laminating a 
resin film and molding a metal plate to which the film is adhered, A cut is 
established so as to penetrate through the metal plate of the battery case, The 
cut does not penetrate through the resin film. 
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[Claim] 

[Claim 1] A battery characterized in that it is a battery provided with a 
battery case comprised of a metal plate on which a resin film is laminated and 
adhered , in that said battery case has a cut and in that said cut penetrates 
through the metal plate of said battery case but does not penetrate through said 
resin film. [Translators note: Claim has been changed in accordance with the 
Amendment. The underlined portion is added to the original claim as it appears 
on the first page.] 

[Detailed Description of the Invention] 

[0001] 

[Field of industrial use] 

This invention relates to a battery. 

[0002] 

[Prior art and problems thereof] Batteries of high energy density are 
superior [in performance]. However, when a battery has a high energy density 
and is used in an abnormal environment or incorrectly, the battery readily tends 
to rupture or explode, which is extremely dangerous. 

[0003] Rubber reversible valves and rupturable safety valves using 
laminated aluminum foil can be used in conventional batteries. In this case, the 
operating pressure is lower and action during operation of the valve is safer the 
larger the bore diameter of the safety valve. However, when the bore diameter is 
increased, there are the drawbacks that water infiltrates from the outside through 
the rubber valve body and resin component of the laminated aluminum, that 
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electrolytic solution easily leaks to the outside and that long-term reliability of the 
battery is decreased in exchange for the improvement in safety. 

[0004] Therefore, with the object of eliminating these drawbacks, a battery 
was proposed in which a cut that did not penetrate through the case was 
established in the metal case to create a rupture valve so that a tear develops in 
the case and pressure is released when internal pressure rises. However, 
because tearing of metal is used in this battery, there are the problems that the 
operating pressure of the battery is high and that there are great variations in 
operating pressure. 

[0005] 

[Means for solving the problems] This invention solves the aforementioned 
problems by using a battery characterized in that it is a battery that uses a 
battery case comprised of a metal plate on which a resin film is laminated and 
adhered, in that a cut is established in the aforementioned metal plate and in that 
said cut does not penetrate through the aforementioned resin film. 

[0006] 

[Action] The battery case of the battery of this invention has a double 
structure consisting of a metal layer and a resin layer. Thus, during ordinary use, 
sufficient mechanical strength is assured by the metal layer, and, at the time of 
an abnormality (when the internal pressure of the battery is elevated), the resin 
layer tears along the cut that is established in the metal layer and an opening is 
produced in the battery, with the internal pressure in the battery being released. 



[0007] This cut may be established so that the entire cut penetrates 
through the metal layer o r may also be established so that only a part of the cu t 
penetrates through the metal layer. However, in order to maintain airtight sealing 

. . — 

of the battery, the cut should not penetrate all the way through the resin. 
Because the safety valve of the battery of this invention is caused to operate 
using tearing of resin, the operating pressure is lower and there is less variation 
than conventional safety valves using rupture of a metal plate. 

[0008] Because the aforementioned resin is dispersed to the outside 
atmosphere only in that part of the cut that is established in a linear pattern, 
permeation of water and loss of electrolytic solution are less of a problem than 
with conventional valves using rubber valves and laminated aluminum foil. There 
is even less water permeation when the resin layer is constructed of low 
moisture-permeable polypropylene, polyethylene or polyethylene terephthalate. 

[0009] 

[Example] 

We shall now present an example. 

[0010] A lithium secondary battery of this invention was manufactured as 
follows. 

[001 1] The battery case was manufactured as follows. A steel plate 2 of 
0.22 mm in thickness onto the inside face of which the 70 \im PP film 1 was 
laminated and adhered and the outside face of which was coated with an 8 urn 
film was press molded and the square battery case body 3 and the battery case 
cover 4 were made. At this time, the cut 5, which was V-shaped in cross section, 



was established as shown in Figure 1 in the bottom face of the case body. 
Although this cut penetrated through the metal plate, it did not penetrate through 
the resin layer. In the figure, the peripheral edges of the cut are extended. By 
making the cut in this way, a concentration of stress on the tip of the cut is 
facilitated and variations in operating pressure are decreased. 

[0012] The sequence of manufacture of the battery case may be different 
from the sequence described above. For example, the cut may be made in the 
metal plate first, after which the resin film is adhered and after which press 
molding may be performed. Press molding may be performed after the cut has 
been made in the metal plate, after which the resin film may be adhered. 

[0013] Next, a battery-power generating assembly comprised of a cathode 
plate and an anode plate was housed in the aforementioned battery case, the 
battery was sealed with a double wound seal, with th e square lithiu m secondary 
battery (A) of this invention being manufactured. 

[0014] The battery (A) of this invention, in addition to being square as in 
the aforementioned example, may also be cylindrical as shown in Figure 2. The 
position of the cut is not limited to the bottom face of the battery . The entire cu t 
need not penetrate through the metal plate, with only some of it penetrating. 



[0015] In order to prevent infiltration of water, a metal foil 6 may be affixed 
to a portion of the cut using the adhesive layer 7 as shown in Figure 3. 

[0016] Next, a comparative battery (B) was manufactured in the same way 
as battery (A) of this invention except that a cut was made in the battery ca se 
that did not penetrate through the metal layer. 
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[0017] Twenty each of the aforementioned two types of batteries were 
manufactured, they were charged and a study was conducted of internal 
pressure during operation of the safety valve. Determination of internal pressure 
was performed by making a round hole of 2 mm in the battery case and 
connecting a manometer. As a result, the operating pressure of the battery of 
this invention was 7 ± 0.5 Kg/cm 2 , whereas the valve operating pressure of the 
comparative battery was high, at 18 ± 0.5 Kg/cm 2 , with great variation being 
seen. 

[0018] Further, the comparative battery made a great deal of noise during 
operation of the valve and there was the danger that the contents would 
disperse. However, the battery of this invention made little noise during 
operation of the valve and the battery was very safe, there being no dispersing of 
the contents. An attempt was made to decrease the valve operating pressure to 
on the order of 7 to 10 Kg/cm 2 by making the cut in the comparative battery 
deeper. However, a crack developed in the tip of the cut and leakage of fluid 
was facilitated. This was not desirable. _^ 

[0019] In the example, a cut was made in one site of the battery canister. 
However, cuts may be established in several sites. Further, the type of battery is 
not limited to lithium secondary batteries and the invention may also be applied 
to other types of batteries such as nickel-cadmium batteries. 

[0020] 

[Effect of the invention] In the battery of this invention as described above, 
the operating pressure of the safety valve can be lower than that of conventional 



batteries with the result that the action during valve operation is safer and safety 
is improved. Further, because there is little variation in operating pressure, the 
reliability of the battery is increased. 

[Brief Explanation of the Figures] 

[Figure 1] This is a diagram that shows the battery case body of this 
invention. 

[Figure 2] This is a diagram that shows cylindrical lithium batteries of this 
invention. 

[Figure 3] This is a diagram that shows a cut to which metal foil has been 
affixed. 

[Explanation of Symbols] 
1 resin film 
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metal plate 




cut 




[Figure 1] 




[Figure 2] 
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[Figure 3] 




[Translator's NOTE: The Specification is followed by Amendments which have 
been incorporated in the translation.] 
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(57) Abstract 

PURPOSE: To Improve safety at the time of operating a 
safety valve, and to reduce uneven ness of the working 
pressure to Improve reliability of a battery by 
providing a notch in a metal plate so that the notch 
does not pas through a resin fflm. 

CONSTITUTION: A metal piate 2, of which inner surface 
is coated with a resin film 1 by laminating the film 1 
far adhesion and of which outer surface is coated with a 
coating mm. is pressed to form a rectangular battery 
case main body 3 and a battery case id 4. In this case, 
a V-shape notch 5 is provided in the bottom surface of 
the main body 3. This notch 5 passes through the metal 
plate 2, but it does not pass through the resfri flm 1, 
and the peripheral part of the notch 5 is heaped. 
Ck>ncentration of the stress to the tip of the notch 5 is 
thereby easy to be generated to reduce the unevenness 
of the working pressure of a safety valve. Namely, since 
the working pressure of the safety valve can be reduced, 
the safety valve is thereby safely operated at the time 
of operation to improve the safety, and while since the 
unevenness of the working pressure is reduced to 



improve the reliability. 
COPYRIGHT: (C)1985,JPO 
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